Endogenous adenosine inhibits hippocampal CA1 neurones: further evidence from extra- and intracellular recording.
Extracellular and intracellular recordings from CA1 pyramidal neurones of rats in vitro were used to study the effects of endogenous and exogenously applied adenosine. The adenosine receptor antagonist, caffeine, enhanced the intracellular recorded e.p.s.p.-i.p.s.p. sequence evoked by stimulation of the stratum radiatum which is antagonized by exogenous adenosine. The late, potassium dependent i.p.s.p. was not antagonized. The adenosine uptake inhibitor, nitrobenzylthioinosine (NBTI), mimicked the effects of exogenously applied adenosine. The effects of NBTI and of exogenously applied adenosine were antagonized by caffeine in the same manner. Exposure to adenosine deaminase enhanced the evoked field e.p.s.p. During this enhancement caffeines effects were significantly reduced. In low calcium high magnesium medium which abolishes synaptic activity, adenosine deaminase increased, NBTI decreased cell firing. We conclude that endogenous adenosine, release by a calcium independent mechanism, can exert an inhibitory tone on CA1 neurones in vitro. This is consistent with a role for adenosine as a mediator of negative feedback between the metabolic state and electrophysiological activity of nervous tissue.